. Techniques allowing the simultaneous study of two substances within the same section soon evolved from this original method and found applicaiion in immunological and bacteriological research (Nairn, 1969; Batty and Walker, 1963; Hsu et al., 1963; Nairn, 1961; Chadwich et al. , 1958) . More recent modifications have extended the use of these double-labeling techniques to many other fields (Costa et al., 1986; Wessendorfand Elde, 1985; Cuello, 1983; Polak and Van Noorden, 1983; Vandesande, 1983; Erichsen et al., 1982; Grim- cretely using appropriate excitation and suppression filter combinations.
The method is well suited for analyzing instances of multiple coexistence at both the level of the cell soma and within terminal regions. More broadly, the feasibility of three-color immunofluorescence histochemistry cxtends the range with which antigen localization can be used to investigate the morphological bases of relationships and interactions between immunohistochemically characterized neuronal elements.
(J Histochem
Cyochem 36:145-151, 1988 melikhuijzen et al., 1982; Nairn, 1969; Nakane, 1968 et al., 1986a, 1986b) . 
Immunofluorescence Histochemistry
The triple staining procedure could generally be carried out in three steps ( Figure   1 ).
Step 
Primary Antisera
As dictated by the availability of antisera raised in different species and the substances to be examined, all of the experiments in this report fell into two groups: (a) those in which the primary antibodies used in combination were raised in sheep, rabbit, and mouse, and (b) those in which the primary antibodies used in combination were raised in rat, rabbit, and guinea pig. The final concentration of primary antiserum in the mixture was the same as that found to be optimal for each antiserum when used alone. All primary antisera employed have been previously characterized for specificity. The species of origin, working dilutions, and references for each of the primary antisera can be found in Table 1 .
Secondary Antisera
One of the essential elements in choosing the secondary antibodies is that they must be obtained from species other than those in which any of the primary antibodies were raised.
For experiments in Group 1, in which the primary antibodies used were raised in sheep, rabbit, and mouse, the seeondary antibody solution contained Flit-conjugated donkey anti-goat (U20; Amersham, UK), Texas red-conjugated donkey anti-rabbit (120; Amer- The combination of antibodies (left) and binding sequence to the antigens (right) are shown. Primary antisera, raised in three different species (0, Ls, and 0) against three different antigens (A, B, and C), are bound in Step 1. In Step 2, secondary antibodies raised against 0, , and 0, and labeled with Flit (F), TRITCITexas red (R), and biotin (B), respectively, are bound. These secondary antibodies must be raised in species immunologically distinct from 0, & and 0. In Step 3, the biotinylated antibody is labeled with diethylaminocoumarin (DAMC)-conjugated avidin (Av). 
Controls
For each triple-staining procedure carried out against A, B, and C (see Figure 
Results

General Observations
The immunofluorescent markers for the substances studied were found to exhibit differential localization in some cases, and coex- 
Specific Observations
Pancreas. In rat pancreas it was found that GAD-positive cells (green immunofluorescence in Figure 2A) were located in the central core ofthe islets ofLangerhans. In general, the peripheral part ofthe islets was unstained.
In contrast, SOM-immunoreactive (IR) cells (blue immunofluorescence in Figure  2C) were observed cxclusively in the periphery of the islets and tended to be smaller than the GAD-IR cells. Triple staining allowed simultaneous visualization of cells stained with antisera to y-MSH, shown by the red fluorescence in Figure  2B . This antiserum was employed to reveal the localization of pancreatic polypeptide, with which it crossreacts.
It was found that although both SOM-and 'y-MSH-IR cells were located at the periphery of the islets of Langerhans, they represented distinct cell populations.
Medullary Raphe
Nucleus.
Triple labeling with antisera to SP, TRH, and 5-HT revealed that some raphe cells were immunoreactive for both of these peptides and 5-HT ( Figures  2D-2F 
Nucleus.
In the region of the paraventricular nucleus, three-color immunofluorescence was performed with antisera to CRF, GAD, and SOM. The CRF staining was observed in parvocellular neurons of the paraventricular nucleus ( Figure  3B ).
SOM-lR neurons
were seen only in the periventricular area, separate from CRF-IR neurons ( Figure 3C ). GAD-IR was present in fibers in both the paraventricular and periventricular areas ( Figure  3A ).
Some GAD-IR cell bodies which were also immunoreactive for CRF were noted (insets in Figures 3A-3C ) in the paraventricular nucleus. No evidence for coexistence of SOM with either GAD or CRF can be seen (arrows in A-C). However, single cells exhibiting both GAD-and CAF-IR are visible (curved arrows in A-C and open arrows in insets in A-C). Straight arrow in the insets in A-C points out a GADpositive/CRF-and SOM-negative cell. Asterisks denote the same blood vessel in each inset photograph.
Discussion
(D-F) Cell bodies of the hippocampus after incubation with sheep antiserum to glutamic acid decarboxylase (GAD)(D), rabbitantiserum to neuropeptide V (NPY), and mouse monoclonal antiserum to somatostatin (SOM) (F). Many cells exhibiting all three immunoreactivities can be seen (cf. long arrows in D-F). SOMnegative/GAD-and NPY-positive cells can also be seen (cf. short arrows in D-F). (C-I) Nerve fibers and terminals in the ventral horn ofthe spinal cord after incubation with rat monoclonal antiserum to substance P (SP) (G), rabbit antiserum to thyrotropinreleasing hormone (TRH) (H), and guinea pig antiserum to 5-hydroxytryptamine(5-HT) (I). Long arrows point to varicosities containing all three immunoreactivities. Bars = 25
Mm.
scribed triple-staining method utilizing colloidal gold, FITC, and here, however, is that immunoreactivities can be visualized virtu-TRITC as labels (van Dongen et al., 1985) . Triple staining can also ally simultaneously. This feature is expected to facilitate greatly the be achieved by double immunofluorescence combined with elu-quantitation of differential coexistence of neuroactive substances tion-re-staining, e.g., according to Tramu et al. (1978) . Using the within neurons and fibers (H#{246}kfeltet al., 1986b; Chan-Palay and same rationale, even more antigens could be analyzed by process-Palay, 1984; Osborne, 1983; Cuello, 1982) 
